Identification and characterization of stress degradation products of sumatriptan succinate by using LC/Q-TOF-ESI-MS/MS and NMR: Toxicity evaluation of degradation products.
Sumatriptan succinate, a selective 5-HT1B receptor agonist, was subjected to forced degradation studies as per to International Conference on Harmonization-specified conditions. The drug exclusively showed its degradation under basic, photolytic, and oxidative stress conditions, whereas it was found to be stable under acidic, thermal, and neutral conditions. Eight (DP-1 to DP-8) degradation products were identified and characterized by UPLC-ESI/MS/MS experiments combined with accurate mass measurements. The effective chromatographic separation was achieved on Hibar Purospher STAR, C18 (250 × 4.6 mm, 5 μm) column using mobile phase consisting of 0.1% formic acid and methanol at a flow rate of 0.6 mL/minute in gradient elution method. It is noteworthy that 2 major degradation products DP-3 and DP-7 were isolated using preparative HPLC and characterized by advanced NMR experiments. The degradation pathway of the sumatriptan was established, which was duly justified by mechanistic explanation. In vitro cytotoxicity of isolated DPs was tested on normal human cells such as HEK 293 (embryonic kidney cells) and RWPE-1 (normal prostate epithelial cells). This study revealed that they were nontoxic up to 100 μm concentration. Further, in silico toxicity of the drug and its degradation products was determined using ProTox-II prediction tool. This study revealed that DP-4 and DP-8 are predicted for immune toxicity. Amine oxidase A and prostaglandin G/H synthase 1 are predicted as toxicity targets for DP-3, DP-4, and DP-6 whereas DP-1 and DP-2 are predicted for amine oxidase A target.